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INTRODUCTION
ANOROTICS is emerging technical field of creating tiny machine parts designed to perform a specific tasks repeatedly and with dimensions of a few nanometer where 1nm=10 -9 m.It has been suggested that a fleet of nanorobots might serve as antibodies or antiviral agents in patients compromised immune systems or in diseases that do not respond to more conventional measures [1] . The medical applications finds vast growth because of nanotechnology. Nanorobots may function even at atomic or molecular level to build devices, machines etc. The advancements in nanotechnology have improved the medical field in enormous way. Nanotechnology has been defined as a description of activities at the level of atoms andmolecules that have applications in the realworld.Nanorobots would constitute any passive or active structure (nano scale) capable of actuation, sensing, signaling, information processing, intelligence, swarm behavior at nano scale. The nanorobots can function either individually or in combination to perform above tasks. Nanorobots are expected to provide advances in medicine through the miniaturization from microelectronics to nanoelectronics. The advent of nanotechnology is expected to enable automated molecular machines with embedded nanoscopic devices providing new tools for medical procedures [2] .
Potential applications for nanorobotics in medicine include early diagnosis and targeted drug delivery for cancer biomedical instrumentation, surgery, pharmacokinetics, monitoring of diabetes, and health care. The application of nanorobots in medical field is "nanomedicine". Nanomedicine is the process of diagnosing, treating and preventing the diseases to improve human health, using molecular tools and [3] .
II. LITERATURE SURVEY
In order to provide solutions to the medical problems the concept of nanotechnology came into existence. Freitas, author of nanomedicine gives us an example of one type of medical nanorobot that would act as a RBC. The birth of nanotechnology is often associated with the talk given by Nobel Prize winner Richard Feynman entitled "There's Plenty of Room at the Bottom" (Feynman, 1959) . In this talk, Feynman discusses the possibilities of what is now commonly referred to as nanotechnology and how its advancement could potentially generate a nenormous number of technical applications. The emergence of nanotechnology in the 1980s was caused by the convergence of experimental advances such as the invention of the scanning tunneling microscope in 1981 and the discovery of fullerenes in 1985, with the elucidation and popularization of a conceptual framework for the goals of nanotechnology beginning with the 1986 publication of the book "Engines of Creation". The commercial applications of nanotechnology was seen during 2000s.
III. DESCRIPTION
To cure any terminal diseases we need to insert some tiniest things like bio-nanorobots, which could remain in human body to fight against the cause of the disease causing less harm to other organs.
Bio-nanorobots:
Nanorobots designed by harnessing properties of biological materials (peptides, DNAs), their designs and functionalities. These are inspired not only by nature but also by machines [3] .
A. Introduction of Nanorobots Into the Body
A viable robot has to be small and agile enough to navigate through the human circulatory system, an incredibly complex network of veins and arteries. However, it is balanced against the fact that larger the nanomachine more versatile and effective it is [3] . But whenever we are using multiple machines external control problems become more significant. Another way is we have to get into the body without being too destructive in the first place.
B. Movement of Device Around the Body
Initially the device is carried to the site of operation by means of normal blood flow. It is difficult to do in practical. In order to move to the site of operation an uninterrupted blood flow is required. There are a number of means for propulsion such as propeller, cilia, electromagnetic pump, jet pump, membrane propulsion.
Application of Nanorobots in Medical field
Bhagyashree S. Durgakeri, Damini N. Naik and S.V. Viraktamath  N
C. Direction of the Device
The defected tissues are identified using the long-range and short-range sensors. The long-range sensors are used to navigate to the site of unwanted tissue. We must be able to locate the tumor closely enough so that the short-range sensors are used properly. These sensors are used to distinguish between healthy and unwanted tissues. Another purpose of using the nanorobots is to locate the position of the micro robot in the body [4] . A large set of techniques are employed to determine the unwanted tissues such as ultrasonic, MRI, Xray, Microwave, Radioactive dye. Hence it is possible to track the robot either by ultrasonic signal or by generating heat or infrared within the micro robot.
D. Control of the Device
There are mainly two type of sensors used. One sensor is used to do final navigation, in order to find the remaining path in a short distance path of operation. The second sensor is used for actual operation. It will guide the nanorobot to the tissue that is to be removed and away from the tissues that are not to be removed. The device is analyzed using camera, spectroscopic technique, UHF(Ultra High Frequency) sonar for resolution.
E. Means of Treatment
The process can be done in number of ways. The clump of substance can be broken and rely on the body to eliminate it. We can also use micro robots to enhance the other efforts that are performed. The means of treatment can be physical removal, physical trauma etc.
F. Removal of Nanorobots After Treatment
The nanorobots which have been introduced into the body to perform specific task need to be removed, after their task inside human body, that is either it must obtain an output port from the circulatory system, or it must be pass through an already existing port of exit.
The problem is exact opposite in case of semi-permanent introduction of the nanorobots in the blood stream for maintenance purpose; the removal of nanorobots from the body is done deliberately. Another way of doing this is by using chemical sensors.
IV. POWERING OF NANOROBOTS
The major requirement of nanorobots is power. A sensor is a transducer whose purpose is to sense (that is, to detect) some characteristic of its environs. It detects events or changes in quantities and provides a corresponding output, generally as an electrical or optical signal. The power can be obtained by two means either power from a source of body or getting power from bloodstream. Another method is power from external source.
V. APPLICATIONS
TheApplications of bio nanorobots: Gouts, breaking kidney stones, fighting cancer, treating arteriosclerosis, breaking of clots, parasite removal, cleaning wounds, treatment for diabetes.
Breaking of blood clots: Nanorobots could travel to the spot and break it up. The robots must be able to remove the blockage without losing small pieces in the blood stream, which could travel elsewhere in the body and cause more problem. The robot must be so small enough so that it doesn't block the flow of blood itself. The nanorobots into the blood stream are shown in fig. 1 . Fighting cancer: The tumor cells can be attacked by robots directly using lasers, microwaves or they could be part of chemotherapy treatment directly affecting the cancer cells. Doctors believe that side effects can be reduced by providing precise dose of medication without a loss in his normal health. The tumor cells in the veins are indicated as shown in fig. 4 . Drug delivery: For site specific drug delivery nanoparticles are used in recent nanotechnology. In this technique the active agent is deposited in the morbid region only hence the side effects can be reduced by providing proper dose at regular interval [6] .
Nano medicines used for drug delivery, are made up of nano scale particles or molecules which can improve drug bioavailability. For maximizing bioavailability both at specific places in the body and over a period of time, molecular targeting is done by nano engineered devices such as nano robots [7] . Gout: Gout is a condition where the kidneys lose the ability to remove waste from breakdown of fats from the bloodstream. Nanorobots provides relief from the symptoms by breaking up the crystalline structures at the joints, though they aren't able to reverse the condition permanently.
Diabetes: In order to measure glucose concentration nanosensors with carbon nanotube electrodes are used. The nanotubes allow the presence of nanorobots to alter the current flow down the conductive nanotubes [8] .
The promising near-term technology is a "smart tattoo", which contains polymer nanoparticles that are coated with molecules which fluoresce when glucose drops to certain dangerous levels, in order to create a visible glow in the skin. The dangerousness can be identified during the tests. [8] . For insulin injection, various types of nanoparticles and BioMEMS (bio microelectromechanical system)are employed such as polymeric nanoparticles, ceramic nanoparticles, gold nanoparticles, Liposome [9] etc. The process diagram is shown in fig. 5 . NANOROBOTS DEVELOPMENTS A group of South Korean scientists from Chonnam National University were the first who created a nanorobot that can treat cancer. In chemotherapy, the entire body is attacked but it may lead to side effects such as damaging healthy cells, nanorobots can seek out cancer cells and will destroy them with anticancer drugs by leaving healthy cells unaffected.
In the field of diagnosis, nanosensors which are used to detect, identify, and quantify biological substances present in body fluids are providing a path for early disease detection and early treatment and also ability to detect environmental contaminants in the body [10] .
A. Advantages and Disadvantages
a) Advantages of Nanotechnology 1. The future of nanorobotics is very bright.Nano robotics is developing faster because of their wide application in medical field. They cure large set of senior ill patients and renew their lives.The treatment for HIV, cancer and other deadly diseases are also under progress. 2. Nano robotics will treat and find disease and restore lost tissue at the cellular level. 3. For monitoring, diagnosis, fighting against sickness some nanorobotic materials are used which are termed as probes. Hence monitoring neuroelectricsignals becomes easy. 4. It leads to faster and more precise diagnosis. 5. It speeds up the medical treatment. 6. Nanotechnology will allow circuits to be constructed very accurately on an atomic level [11] . b) Disadvantages of Nanotechnology The recent advancement in medical science resembles something out of science fiction film. As future scope, medical nanorobots are used as trails in the area of eye surgery. The nanorobots and their accuracy will definitely make surgical procedures and medical treatments safe for all the patients and more effective at targeting the dreadful diseases at the source. The dimensions of nanorobots are made smaller in order to prevent the damages caused to the tissues while traversing through the blood stream.
Another future scope of nanorobotics in biotechnology, it mainly focuses on information delivery, not medicine. Suppose a robot can direct to a cancerous cell, but it could be programmed with other deposits -like data delivered directly to the brain. This data delivery has so advanced that it has made possible to communicate directly through brain, as an advancement nanotechnology has provided a platform to centre inside, through injections into the bloodstream that would pass into the nervous systems in the brain.
VIII. CONCLUSION
Nanorobots monitoring a nutritional concentration in three dimensional workspace are a possible application of nanorobotics in medical field than any other biomedical problems. Nanorobotics has strong potential to revolutionize healthcare, to treat disease in future. Consequently they change the shape of industry, broadening the product development. Nanorobotics has made a great development but the disadvantages related to it make it less important. Hence we need to improve the techniques to such an extent that we could hope nanorobot with all its challenges and opportunities will become part of our future.
